Spliced spleen necrosis virus vector RNA is not encapsidated: implications for retroviral replication and vector design.
RNA splicing is a complex event in the retroviral life cycle and can involve multiple steps, as well as cis-acting sequences, to maintain a proper balance of spliced and unspliced viral RNA for translation and encapsidation. The retroviral RNA can be processed by cellular machinery and enables the removal of intronic sequences. We aimed to utilize the removal of a synthetic intron for targeted gene expression. To analyze intron removal and gene expression, we have constructed a novel self-inactivating gene-activating (SIGA) vector for potential universal gene therapy. New vectors for gene therapy are necessary for safe and effective gene delivery in humans. The SIGA vector is derived from spleen necrosis virus (SNV), which is an avian reticuloendotheliosis virus. The vector was designed so that expression of a therapeutic gene is blocked in helper cell lines due to an intervening sequence containing various blocks in transcription and translation. However, after one round of retroviral replication, the intervening sequence should be removed by the cellular machinery and the therapeutic gene will be selectively expressed in target cells. Our studies show that the intervening sequence in SIGA vector RNA is partially spliced. However, spliced vector RNA was not transduced to target cells. Previous studies showed that an infectious SNV vector enabled transduction of spliced RNA. However, yet-undefined differences in infectious and replication-deficient retroviral replication may have an effect on the transduction of spliced RNA. The results of this study present key information on spliced RNA and its encapsidation, as well as data for the construction of a new generation of SNV-derived retroviral vectors.